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ABSTRACT 
This study is preliminary research of secondary metabolite potential from medicinal Herb Madura. This study aims to 
know the medicinal plants used in the medicinal herb Madura and the phytochemical content contained in these 
medicinal plants.  The method used in this study is a survey to know the kinds of medicinal plants used in Madura Herb. 
Then a phytochemical screening test for the medicinal plant was performed. The phytochemical screening test used are 
alkaloids, steroids, saponins, and flavonoids.  Based on the research, it is found that 66 medicinal plants are widely used 
for "Ramuan Madura” in  Bangkalan. Of the 66 plants selected, Madura five medicinal plants widely used by the 
Madurense; Parameria laevigata, Kaempferia galanga L., Curcuma domestica, Curcuma xanthorrhiza, dan Punica 
granatum. Then the preliminary phytochemical test to determine the secondary metabolite compounds. Secondary 
metabolite content obtained include alkaloids, saponins, steroids, and flavonoids. 
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Introduction 
Madura is one of the islands known as 
Herbal Potions. Madura herb is a cultural ancestor 
that must be maintained and preserved (Handayani, 
2003). The Madura potion made by the community 
consists of two types, (i) the Madurense herb made 
by the herbal medicine seller (Jamu Gendong) or 
from the industry and (ii) made by the herbalist 
(Li, Cai, Liu, Sun, & Luo, 2019). Madura herbs 
use raw materials derived from herbal plants. In 
addition to herbal medicine's raw material, 
medicinal plants are also sources of information 
about secondary metabolite content, which can 
further be developed as a drug with an appropriate 
selectivity test. The most important bioactive 
compounds are tannins, alkaloids, phenolic 
compounds, and flavonoids. Correlation lies in 
between the bioactivity of plants and the Phyto-
constituents, which are known to synthesize 
compounds to specific activities to treat various 
healths. Therefore, a preliminary test of 
phytochemical screening is needed to find and 
develop alternative materials to improve herbs' 
efficacy. Several studies have also been conducted. 
Based on observation and field surveys in 
the Bangkalan area, 66 herbs are often used in 
Madura herbs. Herbal medicine is used in raw 
materials for making Madurense herbs in treating 
various diseases such as Galian rapet, selokarang, 
Galian patmosari, empot-empot, and Rumput 
fatimah. Among the 66 herbal plants, the most 
widely used herbs are “rapet” wood, turmeric, 
kencur, temulawak, and pomegranate. The five 
herbal plants are then tested by using the 
preliminary phytochemical test. It aims to 
determine the content of secondary metabolite 
compounds contained in the herbs. So, found 
whether there is a correlation between the 
properties of herbal plants and their chemical 
content. 
 
Research Methods 
Plant Materials 
Stem of Parameria laevigata, rhizomes of 
Kaempferia galanga L., rhizomes of Curcuma 
domestica, rhizomes of Curcuma xanthorrhiza, 
and Punica granatum and also ethanol. 
 
Preparation of Extracts  
The herbs that have been dried and then 
mashed to become powder. Furthermore, about 
300 g of the powder is dissolved into a 900 mL 
solvent at room temperature and then filtered. 
Extracts obtained were filtered, concentrated, and 
allowed to dry till constant weight was obtained. 
 
Phytochemical Screening  
All the extracts plants (0.05 g/ml) were prepared 
for preliminary phytochemical screening based on 
standard methods for detecting the following 
components. 
 
Flavonoid Test 
Alkaline reagent test  
Approximately 3 mL of plant extract was treated 
with 1 mL of 10% NaOH solution. The formation 
of the intense yellow color showed an indication of 
the presence of flavonoids. 
 
Saponins Test 
Approximately 3 ml of plant extracts were added 
to 3 ml of distilled water and shaken vigorously. 
The formation of a stable, persistent froth was 
taken as a positive test for saponins.  
 
Steroids Test 
Approximately 2 mL of chloroform and 
concentrated H2SO4 were added to 5mL of the 
prepared plant extracts. A layer of red color 
indicated the presence of steroids in the lower 
chloroform.   
 
Alkaloids Test 
Approximately 500 mg of Simplicia powder was 
stirred with a few of 2N HCl and 9 mL of 
aquadest, then heat on the water for 2 minutes. The 
mixtures were then cooled and filtered. The filtrate 
was used to perform a test with various reagents 
(Table 1). 
 
Table 1.  Test with various alkaloid reagent 
No Alkaloids Reagents Observation 
1 Dragendoff’s test The formation of a reddish-
brown precipitate  
2 Mayer’s test The formation of a greenish 
colored or cream precipitate  
 
Result and Discussion 
 The samples used in this study are 
Parameria laevigata, Kaempferia galanga L., 
Curcuma domestica, Curcuma xanthorrhiza, and 
Punica granatum. The five medicinal plants were 
dried in a place that is not exposed to direct light to 
aim that the secondary metabolite content in the 
sample is not damaged. The dried sample was then 
crushed. The refinement process seeks to increase 
the sample's surface area so that the contact 
between the sample and the solvent is extensive so 
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that the extract in the sample dissolves quickly in 
the solvent. 
 From the five medicinal plants, the 
preliminary phytochemical tests of Medicinal plant 
extracts of different parts of five medicinal plants 
Parameria laevigata, Kaempferia galanga L., 
Curcuma domestica, Curcuma xanthorrhiza, and 
Punica granatum. The phytochemical test shows 
secondary metabolite compounds that can provide 
efficacy in the herbs (Table 2). 
  
Parameria laevigata  
 Parameria laevigata is usually used to 
treat ulceration, wounds, dysentery, and uterine 
pain after parturition. The organic extract is 
traditionally obtained from the stem of Pameria 
laevigata. Based on the study results, it was found 
that Pameria laevigata contained flavonoids, 
saponins, and steroids (Table 2). This is reinforced 
by previous research that Pameria laevigata 
contains flavonoids (Sundari D et al., 2005; Almira 
U, 2015), saponins, steroids (Barus, S.H. et al., 
2019). 
 
 
Figure 1 
Parameria laevigata 
  
Kaempferia galanga L 
 
 
 
Figure 2 
Kaempferia galanga L 
 
Kaempferia galanga L. belonging to the 
Zingiberaceae family is an important medicinal 
plant with potent restorative activities. Drug 
utilization is related to its secondary metabolites. 
Plants produce secondary metabolites as an 
adaptation or for defense in an unfavorable 
environment. Kaempferia galanga L has been 
widely known in the community as a food spice 
and for medicinal purposes, including coughing, 
nausea, ulceration, and anti-toxins. The 
components contained include saponins, 
flavonoids, polyphenols, and essential oils (Gholib 
D, 2009). 
 
Curcuma domestica 
 
 
Figure 3 
Curcuma domestica 
 
Curcuma domestica has many benefits and 
uses, namely medicinal medicine, to increase 
endurance, prevention, treatment, and treatment of 
various diseases. Curcuma domestica, the main 
biologically active component of Curcuma 
domestica, is curcumin. The research has shown 
that curcumin has potent antioxidants, wound 
healing, and anti-inflammatory properties, proving 
to be therapeutic against acne. Curcuma domestica 
is considered safe in the amounts found in food 
and when taken orally or topically in medicinal 
doses. It can cause atopic dermatitis in some 
people. However, pregnant women are not 
recommended because it can stimulate the uterus.  
 
Curcuma xanthorrhiza  
 
 
Figure 4 
Curcuma xanthorrhiza 
  
 Temulawak (Curcuma xanthorhiza) is a 
family medicinal plant. Zingiberaceae is widely 
grown and used as raw material for traditional 
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medicines in Indonesia. Temulawak is known to 
have many benefits, one of which is potential as 
antioxidants. Active components that are 
responsible for antioxidants in the rhizome 
Curcuma are curcumin. Temulawak rhizome 
contains various chemical ingredients such as 
curcumin, 4854% starch, and 312% essential 
oil.  
 Essential oil is a liquid that is yellow or 
orange-yellow, has a strong odor. The composition 
of essential oils depends on the age of the rhizome, 
isolation technique, place of growth, analysis 
technique, variety, etc. (Dalimartha 2000). The 
essential oil from ginger rhizome contains 
compounds of telandren, camphor, borneol, cineal, 
xanthorrhizol, isofuranogermacren, tricycline, allo-
aromadendren, and germakren. These compounds 
and curcumin's content causes Curcuma to be 
efficacious for treatment (Taryono et al. 1987; 
Kurnia 2006 in Oktaviana 2010 and Khaerana et 
al. 2008). 
 
Punica granatum  
 
 
 
Figure 5 
Punica granatum 
 
Punica granatum L has medicinal 
properties such as anti-inflammatory (Hernawati, 
2015), therapy for hypertension (Syafrilia, 2018), 
and antibacterial activities (Prestiandari, 
Hernawati, & Dewi, 2018). The seed oil of Punica 
granatum phytoestrogen compounds in phenolic 
compounds with intense antioxidant activity 
(Syafrilia, 2018).  Based on the research has shown 
that curcumin has possessed flavonoids, saponins, 
and steroids.  Curcuma domestica supports it as 
safe in the amounts found in food and when taken 
orally or topically in medicinal doses. It can cause 
atopic dermatitis in some people. However, 
pregnant women are not recommended because it 
can stimulate the uterus.  
 
 
Flavonoids 
Flavonoid is compounding polyphenols which 
consisting of  C6-C3-C6 rings (rings A and B) 
linked by ring C (Fig.1) (Wang, Li, & Bi, 2018).  
Flavonoids are present in all green plants to be 
found on each plant extract (Arifin & Ibrahim, 
2018). Based on the phytochemical tests indicate 
the presence of flavonoids in all five medical 
plants screened. It is evident by observing the 
yellow color in all the extracts. Flavonoids have 
bioactive agents against inflammatory 
diseases(García-Lafuente & Guillamón, 2012), 
cancer, neurological (Shehzad et al., 2016), and 
antioxidants (Arifin & Ibrahim, 2018).  
 
 
Figure 6.  Basic Structure of Flavonoids (Wang et 
al., 2018) 
Saponins 
Saponins have relatively high molecular 
weight. Saponin tests were carried out on the plant 
materials using a qualitative procedure with foam 
test and color test. The occurrence of saponins can 
be characterized by a relatively stable form of 
foam (Ashour, El Aziz, & Gomha Melad, 2019). 
Based on the result, found that four samples 
contain saponins (wood “rapet," kencur, 
temulawak, and pomegranate). The saponins 
structure is non-polar, which causes saponins like 
soap or detergent (Fahrunnida & Pratiwi, 2015). 
Some saponins are known to be capable of 
deactivating viruses (Francis, Kerem, Makkar, & 
Becker, 2002),  antimicrobial(Soetan, Oyekunle, 
Aiyelaagbe, & Fafunso, 2006), and anti-
inflammatory effects (Audina & Khaerati, 2018).   
 
 
Figure 7. Basic Structure of Saponins (Noer, 
Pratiwi, & Gresinta, 2018) 
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Steroids 
In the Steroid test, Liebermann-Burchard 
reagents to test for the presence of steroid 
compounds. The formation of orange shows 
positive steroids. The five selected medicinal 
plants are found positive for steroids. Plant steroids 
have many properties, including antibacterial 
activity (Hidayah, Kusrini, & Fachriyah, 2016), 
anti-inflammatory agents (Patel Assistant 
Professor, Savjani Assistant Professor, Patel, & 
Savjani, 2015), and anticancer (Ilyas, Novianty, & 
Irmayanti, 2015).  
 
 
Figure 8.  The basic structure of Steroids (Salempa 
& Muharram, 2015) 
 
Alkaloids 
In the alkaloid test, only temulawak contains 
positive alkaloids. It is characterized by its 
formation on the Wagner reagent test to form 
brown colored precipitates, and in the Degandroff 
reagent test, orange-colored deposits are formed. 
Alkaloids that have been reported to exert 
antispasmodic, antibacterial activities and 
analgesics. Alkaloids also have cytotoxic activity. 
 
 
Figure 9.  The basic structure of Alkaloids    
 
 
 
Table 2. Phytochemical Screening from Medicinal Plants 
No Medicinal Plants  Saponins Steroids Alkaloids Flavonoids 
1 Stem of Parameria laevigata 
(kayu rapet) 
+ + - + 
2 Rhizomes of Curcuma 
domestica (kunyit) 
- + - + 
3 Rhizomes of Kaempferia 
galanga L.(kencur) 
+ + - + 
4 Rhizomes of Curcuma 
xanthorrhiza (temulawak) 
+ + + + 
5 Punica granatum (delima) + + - + 
 
Conclusion 
 The ethanol extract of Parameria 
leavigata has revealed the presence of saponins, 
steroids, and flavonoids. Curcuma domestica has 
revealed the presence of steroids and flavonoids. 
Kaempferia galanga L. has revealed the presence 
of saponins, steroids, alkaloids, and flavonoids. 
Curcuma xanthorrhiza has revealed saponins, 
steroids, alkaloids, and flavonoids. Punica 
granatum has revealed the presence of saponins, 
steroids, and flavonoids. The preliminary screening 
tests may help detect bioactive principles and 
develop drug/medicine based herb. Alkaloids have 
been well investigated for many pharmacological 
properties, including antioxidants, anti-
inflammatory,  
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